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Tho Patt er n in Eoidemc fvrhus Fgv&t 



IV® Pdckettsial Agglutination, 


^ ‘ IjQtroductio n. 

This report ia the fourth in the eeries on '‘The Serological Pattern 
in Ipldeiiiic Typhus Fever®” The other reports dealt mth "I® The Develop¬ 
ment of the Compleiaent Fi^ng Antibodies ”11® The V/eil-Felix Reaction”j 
and ”III® The Neutralising Antibody,” 

The samples of serum used in this study represent serial sez'ua speci¬ 
mens obtained from 32 cases of epidemic typhus fever studies in Cairo, Egypt® 
All of the antibody studies wex'e performed on the same spectiaens c;f serum,> 

2s literature o 

As rickettsial suspensions became available investigators employed 
them to perform agglutination studies® The early workers used living 
I'ickattsiae obtained from intestinal contents of infected lice as antigen 
or the Weigl vaccinsc By means of a microscopic tscl'mique Otto and 
Dietrich (1), Weigl (2), Krukcw^ski (3), da Rocha-Lima (4), and Epstein (5) 
reported that convalescent ©pidemix typhus sera agglutinated these antigens® 
iiinsser and Castaneda (6) likewise confirmed this finding and observed 
furt.her that sera from patients convalescent from murine typhus aggluti¬ 
nated this antigen and that murine rickettsiae obtained from the peritoneal 
exudate of X-rayed rats were agglutinated by both epidemic and murine 
convalescent sera® Fitzpatrick and Hampil (7) prepared rickettsial 
suspensions from agar tissue cultures and by means of a xaicroscopic 
agglutination test observed the development of agglutinins in rabbits 
infected with typhus. 

Hudson (8) pi'epared murine suspensions from rat and mouse Imigs 
infected by intranasal instillation and by means of a maci-oscopic test 
demonstrated the presence of agglutinins in rabbit and guinea pig 
convalescent sera as well as in six cases of human typhus® Castaneda 
and Silva (9) used the same type of lung suspensions to deraonatrate 
typhus cross-agglutination in Rocky Mountain jotted fever and Castaneda (10) 
proposed a slide agglutination test for the diagnosis of typhus using 
the same antigen* Stuart-Harris, Rettie and Oliver (11), using epidemic 
8uid murine suspensions prepared from mouse lungs infected by the intra¬ 
nasal route, observed agglutinins in guinea pig and human convalescent 
specimens and concluded that rickettsial agglutination is a possible 
method of demonstrating differences between epidemix and murine typhus® 

Van Rooyen and Baaxxroft (12) used, for the first time, epidemic 
and murine suspensions prepared from yolk sac cultureso Using a 
macroscopic agglutination technique with huimn convalescent specimens, 
these authors concluded that a differential diagnosis between epidemic 
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and iv.i?'. ine tyiiiius vjas possibla by means of agglutinationo I 

The macroscopic tests dei-icribeci had certain disadvantages. Van Rooyen 
and Bearcroft (12) observed that^, ”V<ith the rickettsial agglutination reaction 
care is ossentia!!-, since clumping is excoe<iingly fine in character and is ?J.ab3,e | 
to escape detection^ \ie have found that the best method is to hold the tube I 
up to the light and then with forefinger and thumb sharply rotate the tube 
twice. If agglutination is present it will be visible as a fine granular ; 

flocciilum whi.ch arises into the supernatant fluid. Should difficulty be 
eaqjerienced in the reading of the test, the supi^rnataht clear fluid shou3.d be 
discarded, a film made from the deposit of agglutinated rickettsiae, stained by 
Ma.chiavel3.o method and examined under the microscope for signs of clumping,'’ 

These difficulties were overcome by using a modified technique to be described 
in this paper, 

iSven though different methods of perfonning the test were suggested, a3-l 
observers concluded that agglutinins could be demonstrated in convalescent 
human and animal specimens.. However, since a systematic study on serial 
specimens from human cases had not been carried out, there was a difference 
of opitilon as to when this eintibody makes its appearance, when it disappears, 
and what constitutes a significant titer. The purpose of the present study 
was to obtain answers to these questions insofar as our series of specimens 
would permit, 

*1 

3o Technique , ' 

As noted some authors have had difficulties in that aggregation has not 
been readily visualized and on agitation the rapid dispersal of the agglutinated 
rickettsiae has made reading difficult. After various attempts to devise a 
method to give more reproducible endpoints, it was found that the use of conical 
tubes promoted a greater aggregation of particles and greatly facilitated reading. 
While smaller tubes may be used, it has been found that the 3 cc, conical Pyrex 
centrifuge tubes (Corning Glass Works, Catalog Ko, 8060) measuring 10 lam, x 65 mm® 
have given cptijaal results. 

Using these tubes, the aggregation of rickettsiae was firm and not easily 
dispersed. It was not necessary to centrifuge the tubes or to examine stained 
preparations in order to demonstrate agglutination. The test was extremely 
easy to read, especially when examined by artificial light. When the tests 
were read by tiiio or more observers, comparable endpoints were recorded. 

The suspensions employed were prepared from the Breinl (epidemic) and 
Wi3-Biington (murine) strains. These agents were cultures in yolk sacs and 
the antigen was prepared in the identical manner as was previously described 
for the preparation of the purified washed rickettsial suspensions used for 
complement fixation ( 13 ). The suspensions were homogeneous and free of egg 
proteins. The antigens were standardized to a nitrogen content of 0,05 mg, 

H/cCo since it was found that suspensions of this density gave optimal 
results ndth the technique employed. Since the agglutination tests were 
performed with suspensions of the same nitrogen concentration the results 
niere comparable (13)- One ted-irdcai detail of Importaiicc imxct be noted. 
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It was necessary to add normal human serum, in sufficient quantity to give 
a concentration of 1:200 (0.5^) in the antigen px^eparation to be used« 
Th3.s s.mLl araount of serum was sufficient to prevent spontaneous aggluti¬ 
nation of the rickettsiaoo 


Serial dilutions of serum were made in physiological saline and 
distributed in Oo25 cc. amountsc To each dilution of serxm was added 
Oc25 cc. of rickettsial suspension. The mixture was then thoroughly 
shaken and placed in a water bath at *42® C. for 4 hours followed by 
storage in the ice box at 4^ C. for another 16 to 18 hours when the 
test was read, A test was recorded as "complete" agglutination whsn the 
clumps had settled to the bottom of the tubej leaving a clear supex^nate, 
while a "partial" agglutination was one where definite clumping had occurred 
and settled out*, but the supernate remained slightly cloudyo Only complete 
and partial agglutinations were recorded and all titers represented final 
dilutioHo Positive and negative controls were included with each best. 

(The test is illustrated in the accompanying photograph.) 

Studies on control aera . 

The following specimens were studied to detenaine the degree of 
agglutination obtained in diseases other than epidemic tj'phus fevers 

do Wassermann positive sera. 


Rickettsial 


with V/assermann Positive Speclmea s 


No o of Specimens Tested 


Murine 


46 


0 ' 0 


1 0 lAo 

1 0 • 1/20 

The agglutination in the two positive samples was fine, adhered 
to the surface of the tube and was not typical of the agglutination observed 
in typhus. 


b. Rocky Mountain spotted fever. 


Castaneda and Silva (9)^ using a suspension of murine rickettsiao 
obted^ned from rat lungs and convalescent human serum from cases of Rocky 
Mountain spotted fever, and employing a macroscopic agglutination test, 
obsei'ved complete agglutination in a titer of l/l60 and l/20 and partial 
agglutination at l/20 in the three specimens examinedo The sera of Rocky 
Mountsdln spotted fever guinea pigs were likewise tested. No agglutinins 
developed from the lst-6th day of disease while specimens obtained .from the 
6 th-31st day showed agglutination to a variable degree. None occurred aftei' 
the 32nd day^ 





We have likewise examined three Rocky I'ountain spotted fever guinea ] 
pig pools and found murine agglutination in one pool at I /40 and at l/20 in 
the other tm) poolss Macroscopic agglutination tests were performed on 30 
human convalescent specimens from.11 cases of Rocky Mountain spotted fever (3.4)o 
Agglutination ms observed in 21 specimens . Four cases showed both epidemilc 
and murine agglutinins, eight showed raurine agglutinins alone and one case 
showed no agglutination. In five cases there was a rise in titer when early 
and late specimens were compared. The titers varied fi'om 1/20 to 3/2560o 

The above results indicate that both epidemic and murine aggluti- ; 

nation can occur in certain convalescent specimens from Rocky Mountain spotted 
fever in which case the titers can occasionally be high. This is not sui*~ 
prising since there is certain other evidence that indicates that Rocky 
Mountain spotted fever and typhus are immunologically related ( 9 , H, 15)• 

It is important to bear these observations in mind, however, when using 
rickettsial agglutination as a diagnostic test, 

Co Other diseases of the spotted fever group. 

Three pools of convalescent guinea pig serum from Fievre Boutonneuse, 
South African tick bite fever and Brazilian spotted fever were examined. No 
epidemic or murine agglutinins were present. ^ 

d. Other diseases» 

Van Rooyen and Bearcroft (12), using epidemic and murine rickettsial. ( 
suspensions inade from infected yolk sacs, observed two normal specimens that 
agglutinated epidemic and murine rickettsiae each in a dilution of I/ 50 . 

They likewise observed one specimen from a case of malaria (B.T.) that aggluti¬ 
nated epidemic ricke*ttsiae in a dilution of l/lOO and two cases that agglutinated! 
murine rickettsiae in a dilution of 1/100. Ohe case of typhoid agglutinated 
epidemic rickettsiae in a dilution of I /50 and another case agglutinated murine 
rickettsiae in a dilution of I/ 50 . There was one case each of sandfly fever 
and poliomyelitis that agglutinated murine rickettsiae in a dilution of l/50» 
Stuart-llarris, Rettie and Oliver (11) found two normal specimens that aggluti¬ 
nated murine rickettsiae in a dilution of 1/10» 

While no agglutination to either the epidemic or murine strain was 
observed in specimens obtained from guinea pigs convalescent to Fievre 
Boutonneuse, South African tick bite fever and Brazilian typhus, the 
possibility of finding agglutinins in human convalescent specimens from 
these diseases must be consideredo The presence of agglutination titers 
of as high as l/lOO in diseases other than typhus or Rocky Mountain spotted 
fever must be borne in mind in interpreting the results of rickettsial 
agglutinations o 

5o Murine typhus . 

The following results are included in order to show the specificity of 
the rickettsial suspensions used in these tests, as well as to illustrate 
the type of reactions found in murine typhuso All of these sera were obtained 
from patients in the southern and southwestern parts of the United States where 
only murine typhus is known to occur; 

^ 1 ^ 










Rickettaial 


in Murli~j.e Typhus 


\ 


ise 

Day of Disease 

1 UWI IK JHai wvxww 

Epidemic 

Murine 

1 

15 

1/640 

1/2560 


43 

1/640 

1/2560 


75 

1/320 

1/1230 

2 

12 

1/160 

1/1230 


31 

1/640 

1/10,240 


47 

1/320 

1/2560 

3 

16 

0 

1/1280 



1/160 

1/640 

4 

4B 

1/320 

1/2560 


145 

1/160 

1/640 

5 

21 

1/320 

1/1280 


36 

1/320 

1/1280 

6 

13 

1/320 

1/2560 


90 

1/160 

1/640 

7 

24 

0 

0 


121 

0 

1/320 

B 

60 

1/80 

1/2560 

9 

86 

1/80 

1/640 


140 

1/40 

1/320 

10 

22 

1/160 

1/2560 


32 

1/160 

1/2560 


79 

0 

1/320 

n 

26 

1/320 

1/2560 


34 

1/160 

1/1280 

12 

29 

1/320 

1/5120 


52 

1/160 

1/2560 

13 

23 

1/160 

1/UQO 


47 

0 

V64O 

14 

41 

1/320 

1/2560 


) 


oZ 

. _____ 









Eic?kettsial A^Elutination T yphua 


Cas'e Koo 

Day of Disease 

.Epidemic 

Uurine 

15 

27 

1/160 

1/2560 


62 

0 

1/640 

16 

65 

0 

1/320 

17 

31 

1/1280 

1/10,240 


52 

1/320 

1/10,240 


70 

1/160 

1/2560 

18 

17 

1/640 

1 / 10,240 

19 

42 

’ 1/320 

1/5120 


81 

1/160 

1/2560 

20 

47 

1/160 

1/2560 

21 

46 

1/320 

1/2560 


93 

l/UO 

1/640 

22 

17 

1/160 

1/2560 

23 

39 

1/640 

1 / 10,240 

24 

18 

1/1230 

1/5120 


40 

1/640 

1/5120 


Forty«five aerjjm samples from 24 cases of murine typhus were examined. 
Taking specimen for specimen it is observed that the titer obtained with the 
miudLne rickettsial antigen was always higher than was found with the epidemic 
rickettsial antigen. Complement fixation tests performed on the same speci¬ 
mens of serum showed a specific test for murine typhus. 

Serial specimens from ^ cases of epidemic typhus fever . 

JE^idemic and murine rickettsial agglutination tests were performed on 
serial serum specimens obtained from 32 untreated and non-vaccinated cases 
of epidemic typhus fever studied in Cairo, Egypt. All of the specimens 
from a single case were examined on the same day. The results of these 
tests follow; 
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■CASOi; wo. 1^'ih 


P . 1 eke t ta ia 1 A sglu t im t loii 


.rain Isolated. 




Berisa Titer With 

Seram Titer Witk 

'.y of Diaease 

HpiclQKic Antlmn 

Endemic Antip:en 

j..— _ 

0 

6 


0 

rv 

u 

6 

0 

0 

8 

l/80 

i/40 

10 

l/640 

1/160 

12 

1/2560 

i/640 

14 >• ' 

1/5120 

1/1280 

19 

1/10240 

1/1280 

• 20 

1/10240 

1/1280 

23 

1/10540 

1/1260 

25 ,• 

1/5120 

l/f40 

27 

1/5120 

1/640 

115 

1/160 

l/40 

586 

1/80 

1/10 


IIo'Attempt to Isolate. 

CASE EO. 1345 

Hickettsiel Agglutinstion 

1 

!0fiy of Disease 

’ Serum Titer With 

Epidemic Anti^.en 

Serum Titer 
Sndomio Anti 

' f ' 

1/20“ 

Q 

8 

1/160 

1/20 

10 

1/640 

1/520 

12 

1/2560 

1/1280 

.14 

1/2560 

1/1280 

16 

1 /9=i6o 

1/1280 

18 

1/2560 

l/640 

117 

l/it)0 

y'4o 


O t 


7 - 
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Days After Onset 




















GASS; KO. 1495 
Ricljettsial Aggintix^tion 


Str nI b Isolated» 


Day of Disease 

Scrina Titer With 

Epidemic Antiphon 

Serum Titer With 
Endemic Aiit5^n 

i 

~i7io 

0 

9 

. 1/2560 

1/640 

11 

1/10240 

1/2560 

13 

Ho speoiJnon 

Ho spec tiTjRTj 

17 

1/10240 

1/1280 

19 

1/10240 

1/1280 

24 

1/5120 

1/640 

45 

1/2560 

1/160 


137 _ 1/160 ___ l/go . 


Ho Attempt to Isolate, 

CASS N0„ 1690 

Rickettsial Agglutination 

• 

Day of Disease 

Sorum Titer With 

Epidemic Antigen 

Serum Titer With 
Endemic Anti^^on 

If 

i/i6o 

i7eo 

6 

Ho &|>ociiB©n 

Ho speciiECP 

8 

1/1280 

1/640 

10 

1/2560 

1/640 

12 

1/2560 

1/1280 

15 

Ho specimen 

Ho apeclffion 

12 

1/2560 

_1/128^ _ _. 
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CAB’S HO. 169^ 

Hicfee ctoia 3. A,ggli2tI jib tion 


Day of Pie6*8 3a 

Sor-i.Sr^iterTfrtb''^ 

JSpideritlo Antl^ejii 

Bevim Titer With 
Endemic Antigen 

4 

6 

8 

il 

13 

15 

16 

105 

121 

318 

0 

1/640 

1/1280 

1/2560 

1/10240 

1/10240 

1/5120 

1/320 

1I32O 

1/80 

0 

1/20 

1/80 
. 1/520 

1/1280 

1/1280 

1/1280 

1/10 

1/10 

1/20... 

• 

• 

\ 

C^SE HD. 1896 



Blckettsial Agglutination 


No Attempt to Isolate« 



Day of Disea3G 

Serum Titer With 

Epidemic Antigen 

Serum Titer With 
Endemic Antigen 

5 

6 

9 

11 

Ik 

16 

18 

?,k 

“1/160^^^ 

No specimen 

1/2560 

No specimen 

1/5120 

1/10240 

1/5120 

1/5120 

1/80 

No specimen 
l/640 

No specin^n 

1/1280 

1/1280 

i/1280 

1/640 


»X2 
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Ho Attempt to Isolate^ 

CASS HO, 1902 , 

Bickettsial Agglutination 


Bay of Blseas© 

Serum Titer ¥itb 

Epidemic Antigen 

Serum Titer With 
Endemic Antigon 

6 

Ho spectDsen 

Ho spociicen 

10 

1/1280 

1/160 

12 

1/2560 

1/640 

15 

Ho 

Ho 

17 

1/640 

1/80 

22 

1/5120 

1/640 

1/640 

26 

1/2560 

28 

1/2560 

• l/64o 

52 

1/2560 

1/640 ' 

_ 

iZ520 

1/20 


CASE IfO. 2519 
Bickettsial Agglutiiaation 


Ho Attempt to Isolate« 


Day of Disease 

Serum Titer With 

Epidemic Antigen 

Serum Titer Witl 
Endemic Antigen 

T 

■ i/g^S) ' 

JJSko 

9 

1/2560 

1/640 

16 

1/10240 

1/1280 

19 

i/10240 

1/1280 


13- 


-J r' (• 

V >. 


22G 
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CASE HO. 23T5 
Hic?cettsia 1 Agc^utina t ion 


• 1 i>»i1nii!■■■<■> mb 

jy of Dieoas© 

Serum Titer With 
Epidemic Antigen 

Serum Titer With 
Endemic Antigen 

6 

i735o~”^ 


7 

l/6h0 

1/160 

8 

1/2360 

iMo 

11 

No efaciiaen 

Ho sSocltnsn 

13 

1/10240 

1/1280 

15 

1/10240 

1/1280 

17 

1/10240 

1/1280 

19 • 

1/20480 

1/2560 

' 21 

1/20480 

-jJS 5 §o . 


CASE NO. 2kk2 
I?lckott3ial Agglutination 


Strain Isolated. 


Bay of Dleease 

Serum Titer With 

Epidemic Antigen 

Serum Titer With 
Endemic Antigen 

6 


0 

13 

1/5120 

1/520 

15 

1/5120 

1/320 

17 

1/10240 

1/640 

21 

1/10240 

1/1280 














CASS W. 270h 
Kickettaial AgglutlnatloJii 



Serura Tltor With 

Serms. Titer With 

Day of Idsaaeo 

Epidemic Antii^on 

Endemic Antigen 

6 

6 

0 

8 

1/520 

1/40 

10 

1/1280 

1/160 

12 

1/2560 

1/320 

16 

1/2560 

1/640 

20 

1/2560 

1/640 

22 

1/2560 

1/320 

24 . . 

1/2560 

1/320 

39 

1/1280 

1/160 

88 

l/640 

l/80 


CASE HO. 2724 



Eickettsial Agglutination 


strain Isolated. 




Serum Titer With 

SeriEii Titer With 

Day of Dio©©6© 

Epidemic Anti/3?3n 

Endemic Antigen 

§ 

l/go 

0 

11 

1/160 

l/40 

15 

1/1280 

1/320 

15 

Ifo sj^ecisien 

Ho sp'scimen 

19 

1/5120 

I/12BO 

23 

1/10240 

1/1280 

25 

1/5120 

1/1280 

27 

1/5120 

1/640 

86 

1/640 

l/40 

266 

1/80 

1/80 




_15„ 
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Tlo Attempt to Isolate^ 


CASS m. 2965 

Rickettfilol Agglutination 




SeruM Tit3r Witb . Serum Titer With 


‘ Disease 

Epidemic Antigen 

Endemic Antigen 

6 ' 

~~ i7i§o~“^ 

lAo 

10 

1/5120 

1/1280 

12 

1/5120 

1/1280 

14 

1/5120 

1/1280 

19 

I/IO2UO 

1/2560 

32 

1/102^^0 

1/2560 

25 

1/I02k0 

1/2560 

*56 

1/1280 

1/160 


CASE KO. 2990 


Rickettsial Agglutination 


Ho Attempt to Isolate* 


Serum Titer With 

Serum Titer With 

Day of Disease 

Epidemic Antigen 

Endemic Antigen 

8 ' ■ 

1/320 

1/80 

12 

1/5120 

1/520 


1/5120 

1/520 

16 

1/5120 

l/6i:0 

19 

1/5120 

1/520 


1/5120 

1/520 

27 

1/5120 

1/640 

h 2 

1/2560 

1/160 
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Days After Onset 













St]l:^Bin Isolated^ 


CA3S Kbc yfjS 
Riclosttsial Aggl^^tinat:lon 


ay of Disease 

Serum Titer Vitli 
Epidemic Antigen 

Serum Titei* Vitii 
Endemic Antigen 

2 

0 

0 

5 

0 

0 

7 

l/80 

0 

10 

1/5120 

1/640 

15 

1/10240 

1/1280 

16 

1/10240 

1/1280 

16 

1/10240 

1/1280 

20 

1/20480 

1/1230 

54 

1/2560 

1/320 

91 

1/5120 

i/320 

251 

1/160 

lAo 


CASE NO. 5752 
Blcketteial Agglutination 


Strain Isoletea^ 


Bey of Disease 

Serum Titer With 
Epidemic Antigen 

Serum Titer With 
Endemic Antigen 

5 

0 

0 

5 

1/520 

1/80 

6 

1/5120 

-1/640 

11 

1/10240 

1/640 

3-4 

1/10240 

1/1280 

16 

1/10240 

i/640 

19 

1/10240 

1/640 

90 

1/520 

1/80 

245 

1/160 

iAQ . 





















Days After Onset 



I 












Str\? In laoleted 


. CASE KD. 3879 
Rickettsia 1 Aggl.ut ina tion 





u. 


Dfjy of Diti&a&e 

Soram Titer ¥itb 
Epidemic Antigen 

Serum Ti'ter ¥itb 
. Endamic Antigen 

1 


"TT^) 

8 

1/520 

1/80 

12 

1/5120 

l/6j^0 

15 

1/5120 

1/1280 

iB 

1/5120 

1/1280 

20 

1/2560 

I/L28C; 

22 

1/2560 

1/1280 


CASS 150» 3915 
Riclsettsial Agglutination 


Bo Attempt to Isolate <> 


ray of Disease 

Serum Titer With 

Epidemic Antigen 

Serum. Titer With 
Endemic /..ntigen i 

6 

TJiSo 

i7^> 

8 

1/640 

1/8(1 

11 

1/1280 

l/5i'0 

Ik 

1/5120 

1/6),0 

17 

1/5120 

1/6^; 0 

19 

1/5120 

l/6i:0 

21 

1/5120 

1/610 
















CASS m, h ^69 
Slckettsial. Aggl-utlrsation 


Str s.ia 


Itay of Disease 

Serum Titer With 

Epidemic Antipin 

Sariffii Titer Wit] 
Endemic Antlmn 


TTSSo""^ ™ 

TJW~ 

9 

1/2-560 

1/640 

11 

1/10240 

1/2560 

Ik 

1/5120 

1/2560 

16 

1/10240 

1/2560 

IT 

1/10240 

1/1280 

19 

1/10240 

1/128C 

23 

1/10240 

1/1280 

a 

1/1280 

1/520 

_83 

1/1280 

1/520 

104 

1/640 

1/320 


CASE NO. h 9^6 
Hiofeettsial Agglutlnatioa 


StMin Isolated. 


Day of Diaeaeo 

Serum Titer With 
Epidemic Anti^n 

Serum Titer With 
Endemic Antisea 

g 



11 

1/1280 

1/160 

14 

1/80 

0 

16 

1/5120 

1/1280 

20 

1/10240 

1/1280 

59 

1/1280 

i/l60 

86 

1/640 

1/80 

_ 

lIM 

l /40 


c ■; 

c 


- 21 - 
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Days After Onset 
















CASS XJO. 5001 
Rickettsio1 Agglutins tion 



Strain Isolated ^ 


Day of Disease 

Serum Titer Witii 
Epidemic AntiAon 

Serum Titer With 
Endemic Antigen 

6 

TJW^ 

0 

9 

l/6k0 

1/80 

12 

1/5120 

1/520 

Ik ■ 

1/5120 

1/520 

16 

1/I02ii0 

l/6li0r, 

18 

l/20if80 

1/1280 

20 

l/l02i^0 

l/6l;0 

22 

1/5120 

l/6k0 

28 

1/350 

i/ko 


CAS35 m. 505S 



Rickettsia 1 Agglutination 


Strain Isolated. 

' 



Serum Titer With Serum Titer With 


Day of Disease _Epidemic Antigen SndeiLlc Antigen 

5 iJW \JVc ■ 


11 

1/1280 

1/160 

Ik 

1/1280 

1/I6O 

16 

1/2560 

1/320 

18 

1/2560 

l/6kQ 

20 

1/2560 

1/520 

22 

1/1280 

ll3^0 

2k 

1/1280 

1/520 

kl 

1/520 

l/8c^ 

2kl 

l /40 

1/40 


zy. 
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■R i eke t,t 6 ia 1 A ggJ.'at im t ion 


jtr&.ln I sole ted. 


Da;/ of Diseeee 

SerViiE. Titer With 

Epidemic Azitimn 

Seri23 T ltor 


iJW 

0 

9 . 

0 

0 


1/2560 

1/640 

14 

1/2560 

1/640 

16 

1/5120 

1/1280 

IB 

I/5ISO 

1/1280 

20 

1/5120 

1/1280 

?5 

i/5120 

1/1230 

26 

1/5120 

1/1280 

57 

l/6kG 

1/160 

216 

1/320 

ii^ dbiofciw ■i.i WMiMiM ■ iwi — HQi ii»i| j main IMk 

0 


Strolm Isolated* 

CASS no. 5585 

Rickettsial Agglutination 

1 

Daj of Mseaee 

Serum Titer With 

Spidemlc Antigen 

Serum Titer VJith 
Eadomrlc Antigen 

6 


~“37To 

u 

1/5120 

1/640 

13 

i/40960 

i/5120 

15 t ■ 

1/40960 

1/5120 

18 

1/20480 

1/5120 

21 

X/20480 

1/5120 

33 

1/20480 

1/5120 

25 

1/10240 

3./256O 

2? 

1/10240 

i/2560 

29 

1/10240 

1/2560 

31 

1/10240 

371280 

35 

1/5120 

1/1280 

35 

1/5120 

x/640 

6? 

1/I2i30 

3/160 

229_ 


1/80 


























cAa.i; MO. 55S7 

Rlc^iettsia 1 Agglutixua t iCB. 


3trK:in Isclst^d, 


of Bisssse 

Serum Titer With 

Epidoiaio Antif^on 

Serum Titer With 
Em'iemic Antifi^n 

, 7 

17330 


8 

iMo 

1/160 

10 

1/2560 

1/640 

12 

1/2560 

l/6^^0 

llv 

1/2560 

1/640 

16 

1/2560 

1/6^50 

19 

1/5120 

1/1280 

P.2 

1/5120 

1/U>80 

2k 

1/5120 

1/6^50 

26 

1/2560 

1/640 

28 

1/5120 

ll&rO 

30 

1/2560 

1/160 

Y2 

1/2560 

1/320 

3 k 

1/2560 

1/520 


1/2*160 

1/160 

71 

1/320 

lAo 

226 

1/160 

i/io 


CASE NO. 5706 
iUckettsisl Agglv^tication 


Strein Xeelat ed, 


.'aj of DieesRO 

Sen^Bi Titor With 

Epidemic AntiiKOja 

Serum. Titer With 
E.pfiomic Aati;tten 

7 

0 

0 

9 

1/10 

0 

11 

1/8^'-- 

1/2C 

13 

1/1280 

1/160 

15 

i/5120 

1/320 

18 

1/10240 

1/640 

21 

1/10240 

1/640 

43 

1/2560 

i/l60 
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Days After Onset 
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CASE; I] 0 „ 5958 
Biokettsial Agglutiination 


E*allQ& to IgQ 3 .ato Strain* 


Day of Disease 

Serum Titer With 

Epidemic Antigen 

S^runi Titer With 
Endemic Antigen 

“8 

1/512^ 

i/i 25 o 

10 

1/10240 

1/1280 

12 

1/10240 

1/2560 

14 

1 / 204 SD 

1/10240 

17 

1/20480 

1/5120 

20 

1/20480 

1/2560 

22 

1/10240 

1/2560 

24 

1/5120 

3Z2560 



C^SE NO. 6243 


Rickettsial Agglutination 


Strain Isolated. 



Bay of Disease 

Serum Titer With 
Epidemic Antigen 

Serum Titer With 
Endemic Antigen 

5 

0 

0 

8 

1/160 

l /40 

11 

1/2560 

1/640 

14 

1/5120 

1/640 

16 

1/5120 

1/640 

18 

1/10240 

1/2560 

20 

1/5120 

1/640 

22 

1/5120 

1/320 

69 

1/640 

i /40 

218 

1/80 

l /40 



2d- 
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Days After Onset 










• CASE m. 6558 
Rickettsia 1 Agglutination 


8 

10 

12 

14 

16 

18 

20 

22 

24 

27 

62 



Serum Tltor With , 

Serum Titer With 

Da:^ of Dlsoaee 

Epidemic Antigen 

Endemic Antigen 

8 

1712B0 

” l/l 50 

10 

1/5190 

1/640 

11 

1/5120 

1/1280 

14 

1/20480 

i/2560 

16 

1/20400 

1/2560 

< 

/ 

CASs: m, 7654 

1 


Rickettsiol Agglutination 


/ 

Strain l3o].atedo 




Serum Titer Witli 

Semmi Titer With 

Raj of RisesBO 

Epidemic Antigen 

Endemic Antigen 

6 

0 

0 


1/20 
1/520 
1/2560 
1/10240 
1/5120 
1/10240 
1/10240 
1/10240 
1/10240 
1/5190 
1/640 • 


1/590 

1/640 

1/640 

1/640 

1/640 

1/640 

1/320 

i/390 

iZ20 



30- 




















CASK m. 7932 







Ricl-iottsia 1 Agglut imtion 


Btrg} In looXa ted« 


Da ,7 of Diceose 

Serum Titer Hith 
Epidemic Antigen 

Serum Titer Hiti 
Endemic AatJ-gen 

6 

1,^20 

0 

8 

1/320 

1/80 

' 10 

1/2560 

1/640 

12 

1/5120 

1/1280 


1/5190 

1/2560 

i 6 

1/5120 

1/2560 

18 

l/pl20 

1/1280 

22 

1/5120 

1/1280 

24 

1/5120 

l/}- 9 >lk) 

■ 56 

1/640 

1/160 

74 

i/3ao 

1/40 

209 

1/80 

I/ 4 q 


Strain Isolated» 

CASS no. 8119 

Siclcettela 1 Agglutina t ion 


Day of Disease 

Serum Titer With 

Epidemic Antigen 

SeriM Titer With 
Endemic Antlfi^n 

7 

i/10 

0 

8 

l/40 

1/20 

10 

1/160 

l/40 

12 

1/2560 

1/320 

14 

1/5120 

1/640 

16 

1/5120 

1/1280 

18 

1/10240 

1/1280 

20 

1/10240 

1/1280 

22 

1/10240 

1/1280 

rTy . ,-4' 

1/10240 

1/1280 

27 

1/10240 

• 1/1280 

30 

1/10240 

1/1280 

^ . 

1/5120 

1/640 


31- 
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Days After Onset 



L 


Rickettsial Agglutination 


















7^ results . 



These data can be analyzed by accepting as significant (1) any titer, 

(2) a titer of l/l60, or (3) a two-fold rise in titero 

If w® accept any titer aa being significant, then 41^ of the cases would 
have been positive.by the si.xth day, 94^ by the eighth day and 100^ by the 
tenth dayo If a titer of l/l60 is accepted, then of th® cases would have 
been positive by the eighth day, 71^^ by the tenth day and 1.00^ by the thirteenth 
dayo If we accept a two-fold rise in titer, then 3k% of the cases wuld have 
been positive by the eighth day, 39% by the tenth day and BU% by the thirteenth 
day and 100^ by the sixteenth day<> This is shown graphically in the chart on 
page 3Ao 

Since titers of as high as l/lOO have been found in diseases other than 
typhus, it is considered safer to accept titers higher than, l/lOO as being 
significanto As with the v'/eil-Felix test, it is considered advisable, however, 
to accept a rise in antibody titer rather than the results obtained from a 
single specimeno 

It is observed that rickettsial agglutinins occurred in all cases and that 
a rise in titer followed when early and late specimens were compared^ The titer 
viith the epidemic antigen always exceeded that foujid with the muriiie antigen 
even though frequently there was only a one tube difference. Titers with the 
epidemic rickettsial antigen occasioiially reached a dilution of 1/20,480. 
Cross-agglutination was the rule, 

Persistence of rickettsial ag/^lutinins .. 

Since the demonstration of the presence of specific aiitibodies may be used 
as an aid in diagnosis or as an. indication of the presence of a past infection, 
it is of veluo to examine these data as to the persistence of the agglutinating 
antibody in epidemic typhus fever. IVithin the .limits of this study it is 
found that rickettsial agglutination had resiched a titer below the signi-ficant 
Isevel of l/l60 in 37% of the cases studied by three months after onset of the 
disease. All cases except three had fallen below this titer after 10 months. 

In these three cases, titers of 1/640, 1/320 and 1/320 were observed after 
104, 229 JJJid 276 days, respactivelyo 

9<. Summary . 

A standardised rickettsial agglutination test is described which is easy 
to perform and read, Epidemic and murine rickettsial agglutinations were per- 
formed on serial specimens from 32 cases of epidemic typhus fever and the 
results are recorded. It is seen that agglutinins occur in rising titer in all 
cases some time or other during the course of the disease. Since the ti.ter 
obtained with the epidemic antigen exceeds that found with the murine antigen, 
a differe,ntiation between these two types of typhus can be jnade by means of 
this test. • 


% ■ 
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DAIS AFTER ONSET 



RICKETTSIAL AGGLUl’INATIOK 














It appears that tlrds artibody reaches a level below a diagnostic 
t/iter in late convalescence and hence this test cannot be used to 
demonstrate the e^dstence of a past infacticno Since titers of l/lOO 
are occasionally found in unrelated diseases^ it would be safer to 
accep-^ higher titers as being diagnostically aignificanto Sine© 
epid©m5,c and murine agglutini.na mo.y occur in convailescent specimens 
from case® of Rocky Mountain spotted fever, occasionally in tdgh titer, 
caution should b® observed in evaluating this test when used as a 
diagnostic procedure. 
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